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(57)Abstract: 

PURPOSE: To apply the A/D converter to a 3-dimensional 
integrated circuit and an array sensor by devising the A/D 
converter in such a way that plural analog signals inputted in 
parallel are converted into digital signals at a high speed with high 
accuracy. 

CONSTITUTION: This A/D converter is provided with plural analog 
signal input terminals 1, an analog signal storage section 4. plural 
comparators 10. a single D/A converter 9, a digital counter 5, 
digital value storage sections 12, 14. 15, and a scanning circuit 16. 
The different analog signal fed to each analog signal input terminal 
1 is stored in the analog quantity storage section 4 and inputted to 
a comparator 1 0 together with a reference output of the D/A 
converter 9 increasing gradually attended with the operation of the 
counter, the data of the counter when the reference output is 
higher than each inputted analog value is stored individually to a 
digital quantity storage section 4 and the data therein is read 
sequentially as a digital value by the scanning circuit 1 6. 
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0 D / A s^g^aj^ffli sjEr □ ^r-^-^ i €]tK 

lsloA:Ctt>U<r*. g3fe7*-f -✓jS'<»P*'>>tJ'A*^'>> 
*r>>^-C*SI$(4B3I5D/A^^8ioai:^fiiAiBuiH7 
:h P 4^7^-;$' * T 13 C <t S: W^iJ-r -5 ^SWJt^^e 

c©aa(Dit»¥sicj:«$ijiasaitTB5iaD/'A 

*«ixfcA/D^»||, 

[a}*«2] SSS:ffl©7':^-Pi5^7=-^'A:^«5^-<»:. 
:^-p>y7^-:j'$sa^§7:^p^fitSffig5^^ 7=-r>?^' 

**7:^p^^^ilciEja^-5D/ASjfeSi^ ctDD/A 

ffi«s<Dai:?j«<tB!riB7':^-p^/'?'-^'<t*it«u. fiuia 

/ AS^|g©{lj^{i«tmJIH7:^ p i^x- « ±0 o C 

S^fisiiie D / A ^^||oa}:^ffl*»lKtIB7':^- P t^T^ 
-^*TlelofcC<i:€M«'Jf -S^acDltK^Si. COD 

1 EKOA/D^^S, 

[Sl*^3] «»©lt«¥a(CS-rJl\TD/ASlftSO 

-f v^'-'na»ag?(cfis-r-5ig 2 ©sasi^ c©ig 2 

A/D^»tS. 

2 EK© A/DaSiS©7±p ^^7*-^ A*i«^ icSJgS 
W^]S4iSK©-tr>-y-, 

[S^j®6] 7H'«*;a: Ufcaa©3tSSift^? A* 6 
©SS(BUA«$5lSasAI8$(C7:t P 7lallS-Ci8<6 




:'3L/, 6^Sa©-:^©ffi^«c:©=&Sieaj^iKlcg«| 
•r-5 t<i:t>lCmriEe^§a©ffe^©«?^$:X-l' y5^©— 
^©ffi^ta^U, HCBufB;^-1'y?=-©ffeilgS— ^ffiffi 

iI5 7 P '7aJ:'^*<iliitiS:^^ilc?St)nTt^«^(CH^il5 

m \''y>'^7.^(o*f- hsttt* u -fe y h uT«5esiiaj 
h 5 >-:>:^^©7 * p 9as^» i HtriBSJt«it««ao/t 

7;i-P«7ai^<!:©M^J-©mffi$ai:^UT. =&Siltb:'3i^ 

ifg^HSl 7H'tt*;S:U?S:ffia©3t^^»g|^d»6 
©mii<iai:»3^7;<-P'70«STliiliiU, ?IJSIZHSA^ 

fca^jS4EK©-fe>-y-. 

C»*JS91 7U-r«S:;3:U;t^a©3tS^^^^*»?, 
©®Efflai:^^7 * P 9 IH1S&-C1S© U#aili±5:^^(C{is 
:'3L. eaSfi©-53©«^«C©$SiSaj^lS(CgiB! 
t--5it '£>fctfiEie^§a©ftfe:^©«g^-^fe:;^-f »/5^©— 
:^r©^B^lcg«SU. MlcmtE:^-f >v5^©ffesS5^— smti 

a5 7 * p 9 a5^«tssaj:^«(cjat>tiTt\«^ictijE 

> v:^t?©7 * p ^ai^^ffi^-r-s c <t rc J: y gjEie^ 

7*p'7{ii^t©Mij-©«iE«m^bT, *Siiai*j8 
4EK©-fe>-y-, 

E«©A/Das*s*fli;t. ffes*»<&©ifiaffl©7^p 

^^T^- ^ ^BOE A / D ^^SS©«SC<1© 7 P ^t^-^' 

A^iffi^^(cs->!r A^-r-s«fig© 3 iJcTcmaass. 

•r-SR3SiSl OEtE©3;^c5c«SlliI», 

[fs^^i 21 R3ta(c*5i^TiE<b-r-5«a<i©3tffi^ 
A/D^gig§(cfis-r«c:t«i#at-r-5fB*si ie 

«l©3%7cftSllal£S. 
[%W©Ptffl«:Siq9] 
[0 00 1 1 

[MII±©fiJffliJ-lfl *^MI4Sa^l©7:^P^/fii$7^ 
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SftSfr^-biDTIiftt^ «A:A/DlE«SS«*-r-5-f 
?-€^W-r «±IB<D J; p A/ D ^j^S^^'f y - >?-b >-b- 

[0 0 0 3] 

[5BM#»*uj:5<fr-5aisi ±Eae*<fyo!>A/DS 

A/Dffi^-r-s.sJjpAtfe-s. !f#fc'r^-v-fe>-y-c(iifi 
c:<t;a:< A/DlE«i-r*C<tttH«(ca:oT<-5, 

^^mtfiib^. c<o^^[z/K/ou^m-t^^T-)-u 

<Oiz^K\ 1 A:'3WA/D^»fl€:fflt\T±iB<Dffiifcfli(D 

{/mip 6. iHiftis^©:^* OA/ Dsgiig'^^o^s^oDg^^ 

7 P ^ffla3:^Sflff*^^ A/ D^^S*-C<DE»jE«a* 
:g < C t U S / N ©a,**^ 6 -foil* U < ft < 
3»:7c^aiHl«&©1$Sd<;g*»^^nftC\, *fc:7^«>->a. 

s A / Dasis«#7 :^ p ^fm<ommt.mm<om^it[^ 

fii^ S <t I X 5 c i -bftlSgcoiS^*^ e. M * L/ < lift i \> 
t|(0SffiA«!¥tt-r-5. *fcA/DS^$ti«7±P>/{B 

[0 0 0 4] 

t^lBWOA/D^JftSri. ffla(D7:»-p^^7'-^A^ 



(^^•iv ::(D«&w7:»-p>?'7'-;$'A^^^-j:yA** 

7=-f -:^^;uai:^«:7:^-P4^<aiciE»-r* d/ Aajstg 

«U ■T'f v:$';U*C7>'^d<7yy*'?>^-CJ6.5^(i 
D/ AffijftSI(Dai^<@**7:*-p ^^7=-^ $±00 c i 

icj;«sijffli«sttTD/Aajfefg©7^^ s^^-zuffi^iais 

Bq<D A / D 7 P A:'!^?^ ic A 

n^o>A/oWSkf&<D^7±u{f7'-^\:hm=r-\zz}k 
7tfmmnp^\z^^ir^^7-)-uifm^X:h-t!S>'hO>X 

*fcA/'D^^stl-57:^p^^^a(o@2A^-> 

-/ -< X«^K*-r Sfcii) lC±|Bcr) A / D^»ii<D7 P 1/ 
7'-^'A*lig?^ttlcSatX'f y5=-*^&ft-5^5>::/0 

[0 0 0 5] 

P ^/■t'-:^' A:^!^^^*^ 6 O 7 :^ P ^''M^^S./f ffl»J (c W 

©A^i«^jceat-« <t t fcicHtriEJt»ss<3Dfifej3 ©A* 

*fc(4M'>-r« D / A^1feS<DtIl:b-r -S 7:>- P i^fii$# 
rafflt UT*iilcA:^r*, H5iH#g8ffl*<HgieitSJfl(0 
— :?©A:^3i^^-(c:SDA e>nfc7^ p ^^•£±lsl -5 

THIS t * fcfi•JtRs^5(cMle7:^ p ^^m^o^s s 

II© * ics-rf c 7 left o fcfS(cS-7 p ^/'t^-^ 

A^sffi^s©7:^p^<m#«lc*^^&■r■57"-^ 

«IIiE7*-f -yiS';HaS«g|Jt«i#*tl-5. JU±©7:^P> 

filA^eT'-f v^>^fii'^©^jfeli#7:^p^T'-^A:^^ffi 

^iw-3UTa£?ijic?7t)n. :i(D^mzm-r^mf^{tm^ 

©7:^a^^±ISM^cS^^^T*^IIE;tl >^'©* -5 > 
«llc4;oT**«, ±iB7:*-Pi^fit*»&7*-f5^^' buffi's 

©sfeX)tiKT-rntffltrfB©7=^' v'^^Misagp©-?-^ 

«. a-7:^P^'^a^-^'A*i«»?-S©A/Dffi»^ra<t7* 
fci*«c<hicj:y. 7:^p^^A:^i^TPSi©ii*a<!:*lcA 
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[0 0 0 61 

^3^-ffi^T7±aifmmm&4iz0mtiti^, su^ 

8 6> (D/ W :MJ {B:^ * 7 :^ p ^i^<i/c^^ UfcT^- 
^««affl<Oit«Sl 0©— ^<DA:*3«^lc^x.-5, # 
Jte^SSl 0©ffi5J<7)A:^s^^lcf±mIIH7:^Pi<<iiSag» 
4lC»J#Sn;t:-7^-^A<A^Stl-5o J±eJ©lP]8SS^-C 

7±Pd^ffi:^|gOT:-^j:y t>:^^<, Jt«ifi o©ai 
1 esgx-f -yf^ 1 1 ^^>ti?fii 

>:«'TS.ntf D/ A^^S 9 <D7:^P5^ai*IS<0 
-CS-7±P^^M^JA:^-r-^S(C7'-< v'^;l'-r-:^'|g 1 

aiX-fyf^l 1 *^;t7«8IIClil;«iiB^i©/W:^yT'- 
^*»^*^^^t•5, 5 *t-?-CDg;*:fii^T*^7> 

J;y±T©7'-r-:^^;U7'-;S'miSagPl Z<D'r—$'\t. 
-3rlC5=-f >>!S';U7'-^m2eiil:J^'f 4$^M^x 

7*-f •:^^;nsig 2 susR 1 5 (c«j$$n-5. jut^ 2 o 
T^-f jmsagp 1 5 (c«t#$tifcA-f :^ u ^^-^ 

1 6 oa£9!)aJ:^(CS:^^^Tx-<• v'^./Ut'-^SI 

\z^7-)-u{/mmx:h7'-ifmzzr^ if'S^jumt uthh 
0 ttiEagaj&m^A^iffi^-. 2 1 (ijtaais+i' y -/t 

[0 0 0 7] c.<Dmm^iSlz<k^7i-a^^tm?s.:fj'r— 



<5. 7^Pi^ffly-fe>> h;^-f •v^2 2(±7:^P^/'fitSa 

aP4€:y-fey hf-sfciexox'f -^^-Tfey yty 
•<-y5=-2 2fi7:fPi^7'-^A:^!SS^ 1 ©-f >tf-iJ^> 

^**^*i\ti#(C!ijg;a:'t)©-c&y. aj*'f>e-:j^> 
^siHiis^'P'^i^s^^i 9&i;c^aiaj!g«^A^!ffi^2 

0 tt^ ^; >^ ^ p y >> A^!Sb^ 6 StK* t7 >^ ^7 y 7« 

^■7<ttt#^a3tL/-cga(tTi>««t. cnf*^a-r'<* 

rc55-r A/DS«S$ffiSfcffltt?iJS^ L.T J: IJ^<<07 

± P i/'at^J A:^7^-:J' © A/ Daife*fTit« <fc 5 5 
C<h*)oItE'C*y. CtlfiH5S©A/D|g^tg©^Sl5| 

fiS+'f y-ai:^!^^2 1 «»:S©A/DS»s©^aBg 

*&(i^A^^^ 2 0 izmikmf^j:^ iz-ttntnmzm 

[0 0 0 8] 1^\Z7'>('J^)\^mmfm^ 2 <!:7=^< 

-(Ut — ^m2eisi;^-r«y5^i Ait'r^ i^'pjvmmm^— 
V■m=f■^ 3 ^-c^-zf jimi-fr 0 y:/y ay ■:fiz 

9 fiS*-f=t(tS^ R - 2 R ^l|©-iK:fi<j;S: D / A ffi^S 
TfeS. */£:*0lC^-rj;p;a:A/'D^jgS(iafJ-Si-^ 

* 0 >^a! t offf n« A/ Dg^tioiBigrc AS t>©-c 

&y. ±IE©I(iigTI4^»t7>h7'5/7'SiUXSiflB«fT 

S!©li^(i, l±«?©«!)»!S|ig-ei±T:^P4^fflS«S4© 
7*-^'©:S^A<D/ AiejftS 9 ©7':hP^/^ai:*3«5©7=— ^ 
.i:yt)/h$<, JtStli 0©tij:»3(47=^ v^iS'jUT'-rS'lg 
lfejS;^-fy5^1 1 S::i->«llilcLT/<'f:>-yai^«8 

©x-^*t*©* -^^jumm 1 sasis 1 2 iz&m 
^nxl^■5At. D/Ai6jftS9©r:*-pi>'as^«i©r- 
^ ^7-r p ^^'fitsaai 4 <r>7'—9 $t 0 ^ fc^.'=5T& 

7:^Pi/"a£?'JA^-r-:^'S(C?-f v'^'jl.T^-^^ 1 IEi£ 

H 1 S«S|{ 1 2 ©T^-^(45^-f 1 ggi;;^ 

'fyf^i 1 At5i-7«^(cgi;'5isgi©/'C^'^y7'-^'« 

[0 0 0 9] 01 iCS^UfcSlfiKl OX©»A/DaES4» 

<t:-r«ii^lc(4^aBaj&m^A:'3ilB5^- 2 0 ^^^^ 

y7l«^7<tl4itaetgA«pI^X&y. MIC*'?^;^^ 



\-hm^ 6 i «#iji^tg uTffiffl-r -5 c 1 1> pjfig-cfe 

0 2 1 <D A/DS»S*|g»!|-r-5fc«&<0^-f 5 

>Cf^(D 1 CT^^r. IS 2 Tfi7^-f i^iS'MbStlZtT'- 

BiiiSt--5J:y'fc^<i^tJoTt\«:(ttitfftt)?&:0. (0 
2tf07:^p^/'a^5•JA:^m^U■fey hm^<*:(*Sl <D7 

^*^e>7^-< -::^^-»U7=-^'soo^^*<S-7:^p^^a£?iJA:b 

ilt5i|A:^-?-^3S!c**2 5 0 OT«>y. Ctl^^-r'-f i^^jU 
(i^ai:*3« 1 8 Xr^e 8 tf 5/ h©^J-»«ET 5 M H z TSI* 

as-Ti-Tfttf. 5 0 0 M8>osi*-aiu»!ia*!&g4:-r 

*'?>^ 5A«8 tr > hT-t<D7JUX'^-;Udt2 5 5 

■v&^t-rmt. >'<'f:>-'jai:*3«l8<t^-f v^;Ki^aj 
:^iSgl 8(i8*t;S:y, Btlias 0 0 m8»KIIC2 5 5 i^P 
•y i5'/t*lt* h-rtllf J:l^*^6> 1 P y 2 

«IT»y, fie^TD/AgEfefS9©rtg?^?^i:bT(SX 

[0 0 101 HlCH2|Cfel\TI4T:>-Pi^7=-^iEeiX 

>'!j';U7'-cS'^ 2^511:^ 'fy 5^1 4. T'-f v^^^l^T^- 
^SI^mu^'f 7, y-fey h::^-f '>5^2 2|i#4r 
Nf^l'^-^I^MO S F E Tt UTiS^St^BllW^ffoT* 
fc**, N5=-r*JUMOS F E T-C(4*< P5=-V^;HVIO 
SFET. aeSijCMOS^-f y5=-. *fcl4J FET^ffi 

C M O S y ^*<Si* L/l V 

[0 0 1 11 @ 3 »0 1 cfeJt-ST^-f 

hsg^i 3stXT^-f -:^^-iU7^-^sg2e^x-<y?^i 4 

E3«f(0S^-CH1 4'ICfflt\6nTl\ 
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€*BS-r«. 0 3*24 (45= -f v^7HiisagPT»«. 

[0 0 12] 0 3<DlgB<DXt»<D:?'f S>i/@J404O 

-/K^ucDrticsryA/D^rnxsPpiA^aEin. §iir^t\TT' 
>f^Mt^—s^aiijmmtiimt>n^, y a/d^ 

^5. CW<fc3;S:A/'D^^ff<D«fi!tl4A/D^1feS(0 

Ti-uifT—S'S.tiitn uTe»r/hs iMs^icssft-c 

eiJA(43t5iJA:^aA*5 0 0 0-C5 MH zS|«.aiU 

^•5^-;l'S:7i:U*'?>^4'Py4^* 1 OOkHztU 
>tA/Dffi«fflia(47 0 iLli^mS.ili3.S) 1 m«>Clt'<T 
Sa&T/JvS<*A/D SiftSA*««!lT» -set 
•5. 

[0 0 1 31 @3IC^-rA/Dffi»S^*/S:ai 

A / D mmn t mm. izw^mmMmm ur y < cd 

7- :^ P A:^t'- tJ' CO A / D ffijft*?7X. -5 <fc p ic-r 
^C<!:*<»r«M-C».5. 7:^P^^fiiSSSS4. -T-f vtJ'-'U 
fflS8lffl2 4l4§S143)S^-iUTSi^UXl^-5**, cn 
(4M(c-l' > b:-^<>X^^^^^^fe^A.^'U v;::^^ i: U 
Tt>J:c%. !^(C7'-f>'iJ';HiiSSg|J2 4<t5=-< 
-j5'IE3SX-f y 5^ 1 1 (4?-f v'tS'Jl'X-jJ'^jllX-l' y 5^ 

A/Dg^H-bSI IC*UfcA/DS»S<tl^SIIC*C7 
> hT y >'S!*>t(4A ■> > "5 >S<!5tx-:?ni: UTfe 
*A/D^^S(ZfcOTt)A/Dl£feWFB^d<7'-i' 
;U5=^- ^ aa :^ «clt '<Ti-5^ /Jv $ t MS^ IC (4 0 1 
<DA/D^fe^tPl«licts;^;u- h-o^-^T^:?^* 
D/AS«iS9 0rtgBjg^<!:UTffiffl-C*-5©-Ci^y y 
5^0DM^W«:ffi-;ge-c$«, *;t*IIJEM*3 ty hWA 

#S(citis-c*«c:<»:r4M«>T»<5. HC04(cfcl^r 

7. y-try hX-f-;/f=-2 2(4*^N?^-f ^;UMOS FE 

S FETT(4;a:< P^r^^PMOS FET. atJIlCMO 
SJ^'fy^^. Sfcl4J F ET<£ffifflUT"t>J:t\, X-fy 

1KS*MC#«^-5«^C(4M?IJ C M O S :;^>f y 3^«ta 

[0 0 1 41 *^wo-fe>t»-oigiat^ffi2oiiiBfifij* 

@ 5 mfm 6 (c^-r. @ 5 mf-^ e 14s-* @ 1 atxa 3 

ic^ U/t A / D S^ScD 7 U -< «0 7 P ^7^- ^ A:^ 
S5. @6lCi3t\TS-t>-»'i^m?2 5(4«iai-r 
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5 ic^t--b>-y-fi@ 1 ic^Ufc A/D^1Sg©7:>-p^ 
0 3 (C* Ufc A / D ^^g© 7 ^ P ^'^t'-^ A:ft^TF 1 

•> :/^5l-fb:T'/'('f X t) u < u y \immitr/< 

[0 0 15] S5StX0 6 (C*5l\Tli1 ;ii:7c7U'-f«0 

■fe>-y-^SiWUfc*<, M(c2;^:7c7H'4*cD-fe>-y-*@ 

7 *ffll\T|{iM-r«. 0 7it>2 6l*MfiN5lJ©X"J7'-k 
2 7 liMSroSil^aiHlK. 2 8(iNfl<D?iJl5<D-fe 

TT^P^^T^-tS'A^I^^-l fCS^UTjaoA/D^jfeS 
©^aSSSl 6«zk¥^«lal«&<!:UTig»!iUT2J>:7c7 

[0 0 1 61 CO<t5«:SfiE<D-fe>-y-UIiA/DiElfe|| 

S; -b^tofc 1 y ymmit^/u :^ "b u < «/\-f :r u y 

<kT*« C <!:<»:. H9E7'/t-< j^^'St'-t >?^';U5=-^' i: 
[0 0 1 71 08(±0 7<D-fe>-t^*CCD-b>1fSS2js: 

t ufcJS^o <fc y i ©Hfififwox y z-t >-y- 

*^-rt)<DTfe-5, 3 1 |±@ 1 S;tli@ 3 IC5?Ufc A/ 
D^^ST&«, S8IC*3(,^T, AWSJtfilClSDTS- 
7* h^-f :i— K 3 9 (CS^e.n;tlB?SI4SI17'^>+ 
>4^«flHISfclESiy- h 4 00!)ffi»iC<feoTaift«?5li 

^a;ux!^4-4 2*ffi«|-r«c:i(cJ;y|iliJcSiS3^|ni(c; 



J|53 4lCg2I^Fn-5. B(rlHj?iei£tfcfUa3 4(i/t->7 7 

las 4<o*©«-ffi?t36**-r«7^Pi^<i«gi^tc«aiu 

c:n€A/D^»g|3 1 <^)7:^-p^''7'-^'A:»3iS5^-i ic 
S-^A^r-S. lUTI ff»lCS-?!l(D7:hP^^^-^*«3fe 
JIJlCA/D^JftStlTT'^ v^^'-IUffliUTT^-f 

8ic->g7;ncai:>3$n-5. as+icfei^x 
ij^ry hy-h3 eficti^igiftUTy-fey hmfiic* 
•3fi2:Sj(^i$ 3 8 iiwimi^wmm^ 3 4 <!:«^^T u -tz 

y h«fl5fc«60t>(D-e*«. 3 7ttl£iMi«3 80« 
8. 19. 2 OliS-^Hl ^fc(40 3rott>C!>l^— S^CD 
[0 0 18] S8rcfcl\Ttt-f 
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[0 0 19] i.C5-C«gfc<l©7:*-P^^7'-:5'A^ffi^ 
IC^^ 7 ^ P *^li*«#7 P 4^7*-^ A^Sgf^^ft 

SeoTS-7:^-P^^7=-:S'A^sa5^ft(c:§ 
a i: ^ y f^lp*^ f ^ > P^Bft^SCttiriB^/^ 

[0 0 2 0] S£oTia8<o-fe>-y-iwfci\T«4. nv'Py 
3 3S:y-fX*fi«f«*:i6lcSSi:>^-f y5^«>e.)a:-5 

MlCOt\TS-?iJ©J?jSa;|fc«^3 4Ai-S(cy-fey 

ffiSfe«iii63 4 (c-^ics3ta*spas^x)<3st)tifcisic 

HiJE*59<0 ^ > tB*«5^ rciiHS/'CiJ' - 

'fX;&<^^$nfcaj:^«:^§«, c:njcJ:y*5imicA/ 
D ^^-r * (cff 7 :^P it^aj:^ 
[0 0 2 1 1 09 (a) (±@7©t>-y-«l@*iaMOS 
t >-»-€S*it Ufc«^<D J: y 2 ©lljfi«r(© 

XU7-b>-y-«:5i-rt>(DT*-5, 3 1f401^fc(iS3 
iC^UfcA/DS^S. 4 7 (4SS3iKi«fl5J5)ct--5lg 

K 18. 19. 2 Ol±#>»01 Sfc(i0 3(DI^— 
S^"t><DlCl|UUt)<^T»-5. @9 (a) iCfetxT, A 
&iS3taiCJ©i;T#7* h^'l'^-h*4 4(CS;i6nfc 

s^5^4S^l^aEll&©«g^ ic * y nfc?7(coi\T 

7jc¥77>+>^^«8WSlClE2l>^-<y^4 3**— ^ic;t 
n*. C:0^|£Si;^-f y5^4 3f*;i-71*^ICf -So CKO 
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4 6 izmt>n^<, se-s i o<Df7CDaj*j>o<siiaj^^4 e 

m^T-^•(0?T(OJgl|ifflh^>5?;^^4 5 

ic ift S $ n T t> 7 * □ 7 ffi :'3 « e> o € BP ^ H S A ^ - > 

Ry£Slt««Sp7*P7aj:^**Mi«aj:*3|g4 6 (c?St> 
nX0«^lce^§fl5 0 ©Ay 77 5 2m<Dm=FS 1 
©Sa^U-fey h-r-5'J-fe'V hX-<-v5^4 8*:t>icr 
»:(Cffi?^5 1 <Dafi(DiJ-fe'y hX'l'->5^4 8*<^7 
Ufc«lciiilifflK7>>'x^4 sw-Z-hmtftU-by h 
ffl h5>y>^^' 4 9 *;i->lCUTMita*tl4 6 (CI4^ 
gliU-fey K«fitlcfcS'y-hmtl<07:tP'7tf5:'3*<3H 

h«ffi©7*P'7{a*<tffJIBR5tfim«*lBr)fc7 

*A«/77 5 2*iiUTCn*A/D^^S3 1 a)7i- 
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(00221 09 (a) <o■fe>■y•Tffl^,^fc@s:/t^->' 

9 (b) *ffll\Titt^-r^o AWK)ta(C/Ci;T€-7> 
h^-f ^- K 4 4 lcS^e>nfcSmSiti6fil2jll©ffl 
* (w J; »J SMR* n/t?f 1 \T*¥:^5 >i<}l8IHS 

4 5 ©y- KStlt UTSx.€>tl-5. CW^gjJIT.'f y 
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tl-3. iS4lilS8 6^SiE«^^4 6 .hlS^SSS 0 iidy 
PdllclfA^Tt>J;^^. iSfiSS 8»t«ffi^8llS«^!g*^•r 
Sii^(ia^:^m^S::*:€?< <t«c«t*<-C#r-5U. COig 

8 4€;^OTtta*¥aj^i®8 5 (cai:'3-r-5. C:07jc¥ 
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[0 0 2 3] JU±3^%qgcO-fe>'-y-(Cj;n(4A/D^m«fl, 
SlCffS;*. @SA^->y-l'X«fS*L/fc7':*-P>>'5= 
-^^^■SciAtT^. ■fe>«»^^jg?■©7':^P^^fi© 

^t-5©TA/D^^g(Cfflt\fci}£^(tt(i^«(0S;tt 
CO 0 2 41 3a:fe*l6W(4. ■fe>-y-'v©iEffl«ll©SlWIC 

[0 0 2 51 ;^i:(c4i:%W©3;^C7C^aESS©lllte0iJ*S 
3^7C^€llHlSS-Cife-5. @1 OlC^3t^Tl4m1 ^2 
0TI4 5ff 5 5iJ(D3tSS^*fi^?-;&»e>;a:-5, ^2)1(4 

A/D^fe«Tfey. @i 0 (c^r J: p icag 1 

3t«a«ffli:7a:t) Tl>« ^»©7':*-p i^T*-^'® A* * 
/tI4l8±g?iA/DSi^Sg|J<t*-fl6fi<lfC*^T^^•5, ^ 
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ii:Xm^ 1 iz^t. @1 1 lCfct\TliA/D^j®^filr^ 
2 ft 2 m0>7 ^'•<«lca£^;S:JB<i: UTSIt\Tlx 

tX0 2 © A/ DS^SCCfclNTT^-^ >?ij';nsm*o-> U 
A*. /X7U;um^io!)A/DSjftS«t;4oru«. bi 
ye: tie ©7=^- 7:^p^^fiiejii'y- hsi^-e 2 (c 

D/A?S«ilS6 Sli^-Jr^^^e 5©A'f^Ua5:>3Sg^6 
8 eco A-f iiS^ $7 n i^fiilc^^ L/fc7^-^ * 
aaffl«lt«gS7 0<D-:^©A:'3JSB^lCD/AiEjft||7 

<DA^«^(clim^ie7:^p^^fiiSllg^J6 4 cfii»*nfc 

7^-tJ'AtA:»j**i«. J±»^0fiJfflSPg-C(i7:^p>>'^iiS 
«gP6 4<D7^-^©?3**D/Ag^S6 9(D7^Pi^ffl 

^>»l'7^-;J'^ill:^'('-;/5=-7 1 ^;t>'««g(CUTA'f :MI 
ffi^tle 8<D5=-^#A-;/7 7Jai|@S7 2 .£ST7=-f x 
^;i'fflas*«g^ffl7 5lceiS3tlTl\-5. ;fti7>^ 6 5 
A<7-:/y*'>>^T»n(*D/AS«S6 Q<07i-U{f 

^^S.>{fX. ^7:*-P^it5iJA*T'-^ftlC7'-f.i^^ 
^U7'-^^j||:^-r'>5^7 1 ii;i-7«filicitei;. JUtST^-r 

v^tJ'jmSSgS? 7fcJ;lXAy7 7iiitiS7 2 0)^— 
*<-5-<DS::*:fS*-CAC7>h7->:/4U^xfc^t?. 

JKaai^«-y->:/u >cfT^mmzttni^7-)-n^m 

my'—S'Xih^^e 1 lc-^;^Snfc7:^P4^<llc*ia-r 
•St'-i' v^;^fiiA^€.A:^3^^^•S(c^§e>n-5, JUT#®^ 

•y5^7 6^i7:^P^yfflSffla^6 4S:U-fe-y hf-SXtto© 
:^'f y 5^T» y U -fe K-y- h«5?^ 7 3 jc<fc o TSiJfflJ* 
*7:*-p^^fiiy-fey h:^'f ^9^7 6(i7^Piyx 

S:^M^T7:^-Pi^r-^A^1S^6 1 IC7=-t^ A^A<fi 
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4 . -:^^;Hissaai 7 7 i±§si4^^«!: urji? u 

[0 0 2 61 «lC-r-f -:?^-(HBSag|57 7 iT'-f 

5^7 1 ©y- h«s?^&-f ^^-y^t-SSs^-i-r-S^ U 5/^7 
Pyy(cUT^^>-f y>>^-;?;5^^^:UT^>J:l^, D/ 
A^feS 6 9 itm^mfM'P R - 2 RSIP©— IttWJiD 
/A^felS-e*-5. ^fc2|s:0(C^t-ck?>;S:A/D^^IS 
(ia^j-S!^ A -5 > ^ S i «f (ftlS A /.D S^tl©eiBlc 
A«t><D-C»y. ±i5©SiMT(4AC7>h7y7'S!4:U 

>hyr>>Moii^tt. i±«?<D«JWe|igT(i7:^p^^fi 
SaSe 4<DT—^(Dy3ifiD/'A^^n6 9<D7-tacr 
a5^«7 4 0-?-d'j:y t>/j\i^<. ltRS7 0©m^(* 

T^'fv'tS'^l'T'-^'gSlX 7 1 €::t>«fiilCUT/t 

-f u aj:^ii 6 8 (r)T—9ifit<r>% st^-c i^d' juasa 

^7 7|cea^nx^^«At. D/ASMSg6 9©7^P 

i/i]ij:'3*g7 4©7='-t^'fii^t7:^p>?'fiisag|5 6 4©^'- 

^ $:T 0 o T&7 :^ P ^^at fij A:*!-?- tS' S (c-r^ -f 

-:^^</i'-r-^i£j3ix-f y^7 1 ii^7«fii(ceii. JUB 
T^-r -:^^;Kasa»7 KoT—^itir^ i^^juT'-^m 

:'3^?-ti7 5 izmt>n^7'-iflt7i-a{fm^i^.tiir- 

ma[H]K®A/D^^t§iUTI*M^H^^#-Cfe«. 
Sfcjfi^©7 ^ y ->iMC0 A/ D^^tl J; y t)3tm^^ 
mttiii?■Sy<DA/D3Elfe^^K*t/^3^^. Ctll*10 
C03tm^^mffim^a y ICO I \T(D A / D ^^^tft^T- 

a^s 7:fP^7*-jfe2i:^-fy5^. V-by\-X>(y 

T'-f 5?^';uaj:*3(*lBmfCH^-r-5fc«>lC3 e-;/ HtUT 
t^S^yt-^:^-uai:^ll6 8. 7=-< v;J';i'5=-tS'g2l^-r 
y5^7 1&C/:/t';/7rlSilSf 7 2oa£?iJ*a*8*«c-r 

titfs^ics t-;/ h-T^-f y^^uaii^^iiaEa-e^s. 7-y 

a65yA:^•r-4'(Cfct^T36?lJ|HlKIC^Tfet^Tt^^), 
V^'S 5©7;U::^'>-— ;Udi2 5 5-c&-5i-rtitf. 7U 
-A»!rarttC2 5 5i'Pyi7«lt*^7>ht-n««fc<, 

0 0k H z<l:Upit»6*)fiSa©^'P-y4'-C|gi!iUT«l: 
<v SeoT^PaM/C^*§©»-5A/D^^AtDrfigT?* 

y . D/ AiESis 6 9 ©rt spai^-t uTffi>^;u- u- h 

©*'^7>7'€^ffifflT$-5©-Ci^y y?^©efgg 
iS»g^b*^nItg7?*-5. SeoT^^yi'a.SJWA/'DS 
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-r*- K«fflOT-e©«B^BSfitm«0 1 1 <DT-i-u{f 

© 7 P tJ^fiiSaSPCJ^tf -5 JEmtg:^ ±r -S i6<0 
3tm^^#fil^^-^^Ufc=t)©-C«>y. 7 8(47* 

^^^^ 7 9 ©y- h^^^=^^C^3^S^tlTt^■5. 8 O (43t 
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ti^mtimmti^. ctiicj;y^Si<D7:^-Piyfii€:A/ 
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S-efc-§3ac7nm«lHllS«:llJS^-5C:<f:*<T^-5, 
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